and on fatty acid composition in subcutaneous, intermuscular and intramuscular fats. 
INTRODUCTION 1 2
In Belgium, diets for growing fattening cattle are based mainly on sugar beet pulp or on maize silage. 3
Animal performances of Belgian Blue bulls weighting from about 300 to 600 kg are characterized by 4 an average daily gain close to 1.47 kg/d and a feed conversion ratio of about 6.13 kg/kg (Minet et al., 5 1996) . Various factors such as age, sex, use of growth promotors and slaughter conditions affect meat 6 production but the diet is also of importance (see review by Monin, 1991) . The scarce published data 7 relative to use of milk by-products in diets for fattening cattle concern whey (Lehmann and Jans, 8 1993; Lehmann et al., 1993) but whole milk could also be used for such purpose, for example, in 9 farms in which milk production is largely over the milk quota. The aim of the present experiment was 10 to compare animal performances and meat quality in 2 groups of fattening bulls offered either 11 concentrate diet or concentrate plus whole milk. 12 Yij = µ + α i + β j + αβ ij + ε ijn where µ = overall mean, α i = fixed effect of diet, β j = fixed effect of 1 year, αβ ij = interaction between diet and year effect, and ε ijn = random residual effects associated with 2 the n observations (~N [0,σ] ). Data relative to fatty acid composition of the fat were analysed as a 3 2x2x3 factorial design (two diets, two years, three fat location). Parameters were analysed using the 4 model: Yij = µ + α i + β j + γ k +αβ ij +αγ ik + βγ jk + ε ijkn where µ = overall mean, α i = fixed effect of diet, 5 β j = fixed effect of year, γ k = fixed effect of fat location, αβ ij , αγ ik and βγ jk are corresponding 6 interactions effects and ε ijn = random residual effects associated with the n observations (~N [0,σ] ) 7 (Dagnelie, 1975) . 8
RESULTS 1 2
Fatty acid composition of milk and concentrate fat has been measured only the first year of the 3 experiment. The milk fat was rich in palmitic and oleic acids while high concentrations of linoleic, 4 oleic and linolenic acids were found in the concentrate diets (table 2) . The animal performance did not 5 differed between MG and CG (table 3). The initial live weight and age was respectively close to 305 6 kg and 10 months in both groups, the length of the fattening period was 177 d and the total live weight 7 gain was close to 255 kg. The average daily gain was similar in both groups at about 1.45 kg/d. Taking  8 into account milk consumption, the total DM intake was 1340 kg/bull and feed conversion ratio about 9 5.3 kg DM/kg. On the basis on a DM content of 150 g/kg and a protein content of 265.6 g/kg DM in 10 whole milk, the average daily protein intake was 1.26 and 1.19 kg/d/bull in CG and MG. 11
Corresponding data for fat ingestion were respectively close to 182 and 502 g/d. In such conditions, 12 fat concentration in diet corresponded respectively to 2.4 and 6.8% of total dry matter. 13
The slaughter and carcass characteristics are given in Table 4 . There were no significant differences 14 between the 2 groups except that the killing-out percentage was significantly higher in MG than in CG 15 (P<0.01). 16 Table 5 shows meat characteristics in the control and milk fed groups. The only difference between 17 the groups was a lower b* value in meat from MG (P<0.1). The DM content of meat in CG was 18 significantly higher (P<0.1) at 24.1% than in MG (23.3%) (Table 6 ). There were no differences 19 between the other chemical components of meat, expressed on DM basis (4.8% for ash, 81.6% for 20 crude protein, 4.1% for ether extract and 0.16% for cholesterol). 21
The FA composition of subcutaneous, intermuscular and intramuscular fat samples are given in table  22 7. The most prevalent FA in beef fat were oleic, palmitic and stearic acids, with values respectively 23 close to 37, 29 and 19%. The total saturated fatty acid (SFA) content was significantly lower at 24 46.57% in intramuscular fat and higher in intermuscular fat (55.59%, P<0.001). Furthermore, 25 intramuscular fat was generally richer in polyunsaturated fatty acids (PUFA) at 18.07% and poorer in 26 monounsaturated (MUFA) (P<0.001). The overall effect of whole milk in a fattening diet was an 27 increase of the proportions of myristic, palmitic and palmitoleic acids (4.19 vs 3.00%, P<0.001; 29.66 28 vs 26.97%, P<0.001; 2.87 vs 2.26%, P<0.001). By contrast, stearic, oleic, linoleic and linolenic acids 1 were decreased (P<0.1 for stearic and oleic acids; P<0.001 for linolenic acid). The SFA proportion 2 increased by more than 2 % (P<0.001) and MUFA and PUFA decreased by about 1% (P<0.1). The 3 effect of milk was mainly found in subcutaneous and intermuscular fat while the differences were 4 weak and generally not significant in intramuscular fat although the linolenic acid content was 5 significantly lower in MG. Blue double muscle bulls offered a corresponding fattening diet based on sugar beet pulp (Clinquart et 4 al. 1991; Minet et al., 1966) . 5
Milk powder is occasionnally used with a high efficiency in diets for growing and fattening pigs 6 (Fevrier and Mourot, 1989; Morgan et al., 1989) and, of course, widely used for veal calves. The 7 efficiency may be reduced in ruminants since milk directed into the rumen is fermented by microflora 8 with increased productions of volatile fatty acids, mainly butyrate, and ammonia (Mayombo et al., 9 1994) . Apparently, milk feeding had no negative effects on animal performances in this experiment. It 10 must be noted that a partial closure of the oesophageal groove might occured in the animal of milk-11 group, since the reflex could remain in mature ruminants for a long time when it is maintained (O / 12 rskov, 1982; Mayombo et al., 1994) . The animals used in the present trial were offered milk in their 13 early age in bucket. They still displayed signs of juvenile excitement when drinking during the 14 fattening period nearly until the end of the period. It is thus possible that milk transited at least 15 partially by the oesophageal groove in abomasum. However, the feed conversion ratio expressed as net 16 energy per kg ADG was worse for the milk-group compared to concentrate group (P<0.001), 17 indicating a lower efficiency of energy utilisation for growth. Dietary fat supplementation for fattening 18 bulls is known to improve the average daily gain and feed conversion ratio, when fat incorporation 19 does not exceed 5% of dry matter (Clinquart et al., 1995) . In this experiment, the enrichment of fat in 20 whole milk fed animals reached 6.6%. This may explain the lack of beneficial effect on animal 21 performance. 22
There were interesting effects of the incorporation of milk on the the killing-out percentage. 23
According to Geay (1978) , a concentrate diet induce a greater killing-out percentage than diet based in 24 large percentage of roughage, the changes being associated with a larger digestibility of the 25 concentrated diet. Milk may be considered as a highly concentrated feedstuff when expressed in DM 26 and thus, its high digestibility may have modified the gut content of the animals. Milk supplementationhad no effects on the carcass composition, although dietary fats are reported to increase body fat 1 deposition in growing cattle (Chilliard, 1993; Clinquart et al., 1995) . 2
The difference of meat yellow color (b* value) between the two groups may be possibly ascribed to 3 the numerically lower ether extract content of the meat from milk-group. 4
The most interesting effects of the treatement were observed on fatty acid composition in the carcass. 5
The prevalence of oleic, stearic and palmitic acids which accounted for about 85% of the total fatty 6 acids was in aggreement with values commonly accepted for ruminant fats (Clinquart et al., 1991; 7 Duckett et al., 1993) . The larger concentration of PUFA in intramuscular fat at 18.07% was probably 8 due to the extraction of phospholipids from the structural components of muscle cells, rich in linoleic 9 acid (Duckett et al., 1993) . Further support for this hypothesis is provided by the low ether extract 10 content of Longissimus thoracis of Belgian Blue bulls which was less than 5% in DM in this trial 11 (Table 6) . Clinquart et al (1992) reported values closed to 3.0% with similar animals and 17.2% in 12
Holsteins. According to Scott and Ashes (1993) the composition of membrane phospholipids may be 13 changed by dietary manipulations. In the present experiment, milk lipids had weak effects on 14 composition of intramuscular fat although significant effects on subcutaneous and intermuscular fats 15 were found. 16
The major characteristics of fat samples in MG bulls were an increase in short chain acids (myristic, 17 palmitic and palmitoleic acids), a decrease in long chain acids (stearic, oleic, linoleic and linolenic 18 acids) and a global increase in SFA. Diets supplemented with fat from animal origin, containing high 19 levels of SFA, are generally known to increase the proportion of SFA in animal tissues (Clinquart et 20 al, 1995) . Furthermore, the major changes of dietary fat occuring in the rumen are hydrolysis and 21 saturation (Palmquist and Jenkins, 1980; Zinn, 1989; Ferlay et al., 1992) so that PUFA are mainly 22 transformed in SFA and longer FA are shortened. Since milk fat composition was very similar to that 23 of fat tissue, it was thus not surprising that fat in milk fed animals was enriched in SFA and shorter 24 fatty acids. One could also expect a larger proportionnal increase in stearic acid associated with the 25 ruminal saturation of oleic acid from the milk. Since this was not observed, one has to hypothetize that 26 milk did not fall entirely into the rumen, avoiding thus the saturation. However, this would not aggree 27 with shortening of FA. But stearic acid absorbed in the intestine is also partly desaturated to oleic acid 28 (Grummer, 1991; Enjalbert, 1995) , reflecting a correcting mechanism allowing ruminants to deposite a 1 FA spectrum fairly constant in most circumstances. The reason why weak differences in FA 2 composition in intramuscular fat was observed was probably that membran lipids, major constituents 3 of meat ether extract, are derived from the own anabolic process of the muscular cell, as opposed to 4 FA from fat depots, partly derived from dietary fat. 5
CONCLUSION 1 2
It can be concluded from the present trial that milk in fattening diet for cattle did not modify 3 significantly animal performances, carcass quality and meat characteristics. The enrichment of the diet 4 with milk fat changed the FA composition in the carcass by increasing the proportion of shorter chain 5 acids to the detriment of longer chain, and by reducing the unsaturation of fatty acids. These effects 6 were expressed to a larger extent in subcutaneous and intermuscular fats than in intramuscular fats. 
